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REINFORCED CARTON AND METHODS OF
MAKING CARTON BLANKS

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a continuation application of prior PCT
Application No. PCT/US2008/054875, filed Feb. 25, 2008,
entitled “Reinforced Carton and Methods of Making Carton
Blanks,” which PCT application claims the benefit of U.S.
Provisional Application No. 60/903,137, filed Feb. 23, 2007.
The entire disclosures of both PCT Application No. PCT/
US2008/054875 and U.S. Provisional Application No.
60/903,13/ are incorporated herein by reference as if set forth
in their entireties.

BACKGROUND

This disclosure generally relates to a method of forming a
multi-ply blank and a system for applying adhesive to a blank.

SUMMARY

According to an exemplary embodiment of the disclosure,
a method of forming a multi-ply blank comprises moving a
first blank along a first direction, and applying adhesive to the
first blank with a first applicator. The first applicator 1s moved
along a second direction that 1s nonparallel with the first
direction as the adhesive 1s applied. The method comprises
joimng a second blank to the first blank to form a multi-ply
blank.

In another aspect, the disclosure 1s generally directed to a
method of forming a multi-ply blank. The method comprising,
providing a first blank and applying adhesive to the first blank
with a first applicator. The first applicator 1s moved and
rotated as the adhesive 1s applied. The method comprises
joimmng a second blank to the first blank to form a multi-ply
blank.

In another aspect, the disclosure 1s generally directed to a
system for applying adhesive to a blank. The system com-
prises a movable surface, the movable surface being capable
of moving at least one {irst blank along a first direction. The
system comprises a first adhesive applicator mounted above
the movable surface. The first adhesive applicator 1s capable
of movement 1n a second direction nonparallel with the first
direction.

Those skilled 1n the art will appreciate the above stated
advantages and other advantages and benefits of various addi-
tional embodiments reading the following detailed descrip-
tion with reference to the below-listed drawing figures.

BRIEF DESCRIPTION OF THE DRAWING
FIGURES

According to common practice, the various features of the
drawings discussed below are not necessarily drawn to scale.
Dimensions of various features and elements in the drawings
may be expanded or reduced to more clearly illustrate the
disclosed embodiments.

FIG. 1 1s a plan view of an exterior side of multi-ply blank
used to form a carton according to a first embodiment.

FI1G. 2 1llustrates the interior side of the multi-ply blank of
FIG. 1.

FIG. 3 illustrates an apparatus for forming the blank of
FIG. 1.

FIGS. 4 and 5 1llustrate the carton according to the first
embodiment.

10

15

20

25

30

35

40

45

50

55

60

65

2

FIG. 6 illustrates the carton being opened at a tear strip.
FIG. 7 illustrates two separate carton sections formed by

opening the carton.

DETAILED DESCRIPTION

Briefly described, the present embodiments are directed to
a carton formed from a multi-ply blank and a method for
forming the multi-ply carton blank. The multi-ply blank 1s
formed from an exterior blank reinforced with one or more
interior reinforcing blanks adhered to an interior surface of
the exterior blank. The carton may be separated 1nto separate
sections using overlapping tear strips formed 1n the individual
plies of the blank. The tear strip can have longitudinally and
obliquely extending portions that are adhered together so that
the tear strip sections in the individual blank plies tear
together. The tear strip sections 1n the separate blank plies can
be adhered 1n an adhesive application process 1n which the
adhesive applicator moves transverse to a direction of travel
of a first blank ply and/or rotates.

In this specification, the terms “bottom,” “side,” “end” and
“top” are used for general reference purposes to indicate
orientations determined in relation to fully erected cartons
placed 1n upright configurations, and are not intended to limit
the scope of the disclosure. When used to describe panels, the
terms “bottom,” “side,” “end” and “top” are not intended to
convey any relative size differences between the panels.

FIG. 1 1s a plan view of the exterior side of a multi-ply
blank 8 used to form a carton 190 (illustrated 1n FIGS. 4 and
5) according to a first embodiment. The multi-ply blank 8 1s
formed from a first, exterior blank 5 and a second, interior or
reinforcing blank 6 adhered, laminated or otherwise adhered
to the exterior blank 5. The exterior surface or print surface of
the exterior blank 5 1s visible 1n FIG. 1, and the interior blank
6 1s joined to the opposite, interior, or underside of the exterior
blank 5. The interior blank 6 1s not visible 1n FIG. 1 and the
outline of the interior blank 6 1s therefore indicated by dashed
lines 1n FIG. 1.

The blank 8 15 “multi-ply” 1n the sense that the exterior and
interior blank plies 5 and 6 comprising the blank 8 include
substantial overlapping portions. The terms “two-ply” and
“multi-ply” do not indicate that all sections of the multi-ply
blank 8 are formed from two or more plies. For example, the
exterior blank 3 and the interior blank 6 have different perim-
cters or “footprints™ and do not overlap at all points.

Referring to FIG. 1, the exterior blank 5 comprises a first
end panel 10 foldably connected to a first side panel 20 at a
first transverse fold line 21, a second end panel 30 foldably
connected to the first side panel 20 at a second transverse fold
line 31, and a second side panel 40 foldably connected to the
second end panel 30 at a third transverse fold line 41. An
adhesive tlap 50 can be foldably connected to the first end
panel 10 at a fourth transverse fold line 51.

The first end panel 10 1s foldably connected to a first end
top tlap 12 and a first end bottom flap 14. The first side panel
20 1s foldably connected to first side top tlap 22 and a first side
bottom flap 24. The second end panel 30 1s foldably con-
nected to a second end top flap 32 and a second end bottom
flap 34. The second side panel 40 1s foldably connected to a
second side top flap 42 and a second side bottom flap 44.
When the carton 190 (FIGS. 3 and 4) 1s erected, the top flaps
12, 22, 32, 42 close a top of the carton 190, and the bottom
flaps 14, 24, 34, 44 close a bottom of the carton 190. The top
flaps 12, 22, 32, 42 extend along a {irst or top marginal area of
the multi-ply blank 8, and may be foldably connected at a first
longitudinal fold line 62 that extends along the length of the
blank 5. The bottom flaps 14, 24, 34, 44 extend along a second
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or bottom marginal area of the multi-ply blank 8, and may be
toldably connected at a second longitudinal fold line 64 that
also extends along the length of the multi-ply blank 8. The
longltudmal fold lines 62, 64 may be straight fold lines, or
may be ollset at one or more locations to account for, for
example, blank ply thickness or other factors.

The exterior blank 5 includes an exterior tear strip 80 that
in part allows the carton 190 (F1GS. 4 and 5) to be divided into
two separate sections. The exterior tear strip 80 1s formed in

the exterior blank 5 and generally does not extend into the
interior blank 6. The exterior tear strip 80 1s defined by spaced
upper and lower breachable lines of disruption 82, 84. The
upper and lower breachable lines of disruption 82, 84 extend
at least substantially along an entire length of the exterior
blank 5. The exterior tear strip 80 includes longitudinal sec-
tions 92, 94 that extend longitudinally along the blank 5, and
oblique sections 96, 98 that extend obliquely along the blank.
One end of the exterior tear strip 80 can include a tab 88 that
enables easy grasping of the tear strip. The spaced lines of
disruption 82, 84 may be, for example, breachable lines of
disruption such as, for example, tear lines. Score lines 86, 87
may be formed above and below the tear lines 82, 84, respec-
tively, to minimize tearing of exterior coatings or layers of the
exterior blank 5 during tearing of the strip 80.

FIG. 2 1s a plan view of the interior side of the multi-ply
blank 8, 1n which the reinforcing iterior blank 6 1s visible.
Referring to FIGS. 1 and 2, the height of the reinforcing blank
6 may be selected so that 1t 1s substantially equal to or shightly
smaller than the distance between the longitudinal fold lines
62, 64 in the exterior blank 5. The interior surface of the
interior blank 6 may be adhered to the interior surface of the
exterior blank 5 generally between the longitudinal fold lines
62, 64, as will be discussed in further detail below.

The interior blank 6 comprises a first end panel 110 fold-
ably connected to a first side panel 120 at a first transverse fold
line 121, a second end panel 130 foldably connected to the
first side panel 120 at a second transverse fold line 131, and a
second side panel 140 foldably connected to the second end
panel 130 at a third transverse fold line 141. An adhesive flap
150 can be foldably connected to the first end panel 110 at a
tourth transverse fold line 151. The panels 110, 120, 130, 140,
150 and fold lines 121, 131, 141, 151 are arranged in the
interior blank 6 to correspond 1n shape and location to corre-
sponding panels 10, 20,30, 40,50 and fold lines 21, 31,41, 51
in the exterior blank 5. Fold lines and other lines of disruption
in the blanks 5, 6, can, for example, be formed by the same
Processes.

The interior blank 6 includes an interior tear strip 180 that
acts 1n conjunction with the exterior tear strip 80 1n the exte-
rior blank 5 to allow the carton 190 (FIGS. 4 and 5) to be
divided into two separate sections. The interior tear strip 180
1s defined by spaced upper and lower lines of disruption 182,
184 extending across the length of the blank 6. The upper and
lower lines of disruption 182, 184 include longitudinally
extending sections 192, 194 and obliquely extending sections
196, 198. One end of the interior tear strip 180 can include a
tab 188 that enables easy grasping of the tear strip. The
sections 188, 192, 194, 196, 198 may each be adhered to a
corresponding section 88, 92, 94, 96, 98, respectively, of the
exterior blank tear strip 80, as will be discussed 1n further
detail below. The lines of disruption 182, 184 may be, for
example, breachable lines of disruption such as tear lines.
Score lines 186, 187 may be formed above and below the tear
lines 182, 184.

A method of forming the multi-ply blank 8 1s discussed
below with reference to FIG. 3.
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Reterring to FIG. 3, and also to FIGS. 1 and 2, the multi-ply
blank 8 may be formed by adhering the interior blank 6 to the
exterior blank 5 at one or more selected locations. Before
adhering the interior blank 6 to the exterior blank 5, adhesive,
in the form of glue, tape, and other adhesive media or sub-
stances can be applied to the exterior blank 5. The adhesive

used to adhere the panels 10, 20, 30, 40, 50 of the blank 5 to
the panels 110, 120, 130, 140, 150 of the blank 6 may be

applied 1n the form of longitudinally (1.e., along the machine
direction or in the direction of the arrow 204 i1n FIG. 3)
extending strips (not 1llustrated), for example.

Conventional application techniques, however, may be
isuificient for applying adhesive, such as adhesive tape, to
adhere the exterior tear strip 80 of the exterior blank 3 to the
interior tear strip 180 of the interior blank 6. According to one

aspect of the present disclosure, a system 200 for applying
adhesive allows adhesive to be applied to a feature such as the
tear strip 80. The adhesive can be applied such that other parts
of the blank 5 are not provided with adhesive, or are applied
with adhesive 1n a separate step and/or by a separate appara-
tus. Referring to FIG. 3, the system 200 includes an endless
conveying device, which may be in the form of a continuous
driven belt conveyor 202, that conveys the exterior blank 5
along the machine direction 204. The exterior blank shown 1n
FIG. 3 can be one of a series of exterior blanks arranged
end-to-end and conveyed continuously by the belt. Alterna-
tively, adhesive can be applied to individual exterior blanks 5
in a batch process.

The system 200 1includes an applicator 210 having a mount-
ing bracket 214 with a roller 218 rotatably mounted therein.
The bracket 214 1s mounted to a vertically extending shaft
224 connected to an actuator assembly 240 (shown schemati-
cally 1n FIG. 3). The actuator assembly 240 allows for move-
ment of the shatt 224 in the direction of the transverse arrows
226, 228, and for rotation of the shaft 224 about a vertical axis
as indicated by the arrows 230. The roller 218 may be accord-
ingly moved transversely or orthogonally with respect to the
machine direction, as well as having its rotational orientation
varied as the blank 5 moves beneath the roller 218. The
rotational and transverse movements of the roller 218 allow
adhesive, 1n the form of adhesive tape T, for example, to be
unrolled from the roller 218 onto both the longitudinal sec-
tions 92, 94 and the oblique sections 96, 98 of the tear strip 80.
Operation of the actuator assembly 240 can be coupled to a
controller 250, which may have the form of a microprocessor,
a programmable logic controller, and/or other suitable
devices, etc. Curvilinear, arched, etc. adhesive patterns can
also be formed on the blank surface by, for example, combin-
ing rotation and transverse movement of the shaft 224.

In accordance with the exemplary embodiment of this dis-
closure, the schematically shown actuator assembly 240 can
be 1n the form of a movable carriage that 1s supported by and
moves along a transverse rail or other suitable carrying device
that extends above and transversely across the continuous
driven belt 202. The transverse rail 1s typically stationary,
with the continuous driven belt 202 moving thereunder. The
carriage includes a conventional drive motor assembly
(which 1s controlled by the controller 250) for propelling the
carriage back and forth along the transverse rail 1n the direc-
tion of the transverse arrows 226, 228. The shait 224 is typi-
cally mounted to the carriage for being rotated about the
vertical axis as indicated by the arrows 230. In one version of
the exemplary embodiment, a second conventional drive
motor assembly (which 1s controlled by the controller 250) 1s
provided for causing the rotation of the shaft 224 about the
vertical axis as indicated by the arrows 230.
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In another version of the exemplary embodiment, the sec-
ond conventional drive motor assembly 1s omitted, and a cam
assembly 1s provided for causing the rotation of the shait 224
about the vertical axis as indicated by the arrows 230. The
cam assembly includes one or more cams (e.g., cam tracks)
that extend generally along (e.g., that are mounted to or
defined by) the transverse rail, and one or more cam followers
that are operatively connected to (e.g., directly connected to
or otherwise linked to) the vertical shaft 224. The cam assem-
bly may be configured so that, in response to the carriage
being driven along the transverse rail, the interaction between
the cam(s) and the can follower(s) causes the shait 224 to
rotate about the vertical axis as indicated by the arrows 230,
so that the path that the tape T follows 1s coincident with the
path of the tear strip 80 and the tape T 1s applied along the tear
strip 80. That 1s, the controller 250 controls the motor assem-
bly for propelling the carriage back and forth along the trans-
verse rail in the direction of the transverse arrows 226, 228,
while the cam assembly causes the shait 224 to rotate about
the vertical axis as indicated by the arrows 230, so that the
path of the tape T follows or 1s coincident with the path of the
tear strip 80, and the tape T 1s applied along the tear strip 80.

Although the bracket 214 1s illustrated as fixedly mounted
to the shatt 224, the bracket 214 may alternatively be rotat-
ably mounted to the shaft 224, and the cam assembly may be

operatively associated with the bracket 214, so that the
bracket 214 1s rotated relative to the shaft 224 about the
vertical axis as indicated by the arrows 230. More generally,
the path of travel of the roller 218 can be made to follow the
path of the tear strip 80 (so that the tape T 1s applied along the
tear strip 80) 1n any suitable manner. Also, the shaft 224,
bracket 214 and/or roller 218 may be mounted for moving,
upwardly and downwardly, with one or more springs or other
suitable devices being provided to keep the roller 218
engaged to the blank as the diameter of the roller 218
decreases 1n response to the tape T being unrolled therefrom.

The remainder of the interior side of the interior blank 6 can
be joined to a central portion of the interior side of the exterior
blank § across essentially any or all of the remaining over-
lapping surface areas of the blanks S, 6. The length of the first
and second blanks 5, 6, measured from leit to right 1n FIG. 3,
can be substantially equal. The height of the mner blank 6
may be selected so that 1t 1s substantially equal to or slightly
smaller than the distance between the longitudinal fold lines
62, 64 1n the outer blank 5. The 1inner blank 6 1s adhered to the
interior surface of the outer blank 5 generally between the
fold lines 62, 64 so that the panels 110, 120, 130, 140, 150 1n
the inner blank 6 are aligned with the panels 10, 20, 30, 40, 50,
respectively, 1n the exterior blank 5. Adhesive used to apply
these sections may be applied as longitudinal strips of adhe-
stve tape, glue, or other forms of adhesive, for example. Such
adhesive can be applied using conventional apparatuses for
applying adhesive strips.

After applying the various sections of adhesive to the exte-
rior blank 3, the interior blank 6 can be joined to the exterior
blank 5 by passing the blanks 5, 6 through a pair of rollers, or
by otherwise subjecting the blanks 5, 6 to compression and/or
the application of heat. With adhesive applied along the
majority of the exterior tear strip 80, including its oblique and
longitudinal sections, the exterior tear strip 80 may be
adhered to the interior tear strip 180 1n the interior blank 6 so
that they may be removed 1n a single step.

The adhesive application steps discussed above describe
adhesive applied to the exterior blank 5 and the interior blank
6 subsequently adhered thereto. Adhesive may also be
applied alternatively to or 1n addition to the interior blank.
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In the method described with reference to FIG. 3, the
exterior blank 5 1s shown with lines of disruption forming the
fold lines, tear lines, etc. present 1n the blank 5 before the
adhesive application process. The adhesive used to adhere the
blanks 5 and 6 could, however, be applied before formin
some or all of the lines of disruptions 1n the blanks. In this
embodiment, the blanks 5 and 6 would be adhered together
using an adhesive pattern applied by the applicator 210 and
any desired additional patterns, and then joined together
using the adhesive. The jomed blanks 5 and 6 are then pro-
vided with lines of disruption defining fold lines, tear lines,
etc. 1 both blanks.

After forming the multi-ply blank 8, the carton 190 can be
erected by folding the multi-ply blank 8 flat at the fold lines
41, 141 and 21, 121 and adhering the exterior of the adhesive
flap 150 to the interior surface of the first end panel 10. Glue,
for example, or other adhesives, or other means, may be used
to secure the adhesive flap 150 to the panel 10. The blank 8
can now be opened up 1nto a generally tubular form. The end
bottom flaps 14, 34 are folded inwardly and the side bottom
flaps 24, 44 are folded inwardly and adhered thereto to close
the bottom of the carton. The end top flaps 12, 32 are folded
inwardly and the side bottom flaps 22, 42 are folded inwardly
and adhered thereto to close the top of the carton.

FIGS. 4 and 5 illustrate the erected carton 190 with 1ts top
and bottom ends closed. The adhered top flaps 12, 22, 32, 42
form a top panel 160 and the adhered bottom flaps 14, 24, 34,
44 form a bottom panel 170. Product, such as particulate
matter, discrete articles, or other items or goods, may be
packed into the carton 190 at any time before closing the top
and/or bottom ends of the carton 190. The overlapping tear
strips 80, 180 extend around the entire perimeter of the carton
190 (the interior tear strip 180 1s not visible 1n FIGS. 4 and 5).

The carton 190 may be separated into two 1ndividual sec-
tions at the overlapping tear strips 80, 180. Referring to FIG.
6, the overlapping tear strips 80, 180 may be grasped at their
respective tabs 88, 188 to mitiate opening of the carton 190.
As discussed above, the tear strips 80, 180 of the blanks 5 and
6 may be adhered together so that they can be removed 1n a
single tearing step. Referring also to FIG. 7, the tear strips 80,
180 are torn around the perimeter of the carton 190 to separate
the carton into two sections 191, 192. Each of the carton
sections 191, 192 can be used, for example, to display articles
or other product accommodated 1n the carton 190. After dis-
play, the first section 191 can be used as, for example, a
removable Iid for the second section 192. Alternatively, the
second section 192 can be used as aremovable lid for the first
section 191. Product can therefore be displayed 1n one or both
of the sections 191, 192 and then stored in the carton 190 by
rejoining the first section 191 on the second section 192. The
carton 190 may have a relatively high strength 1n vertical axial
compression due to the interior reinforcing blank 6, which
acts as an interior liner or sleeve for the carton.

Generally described and 1n accordance with the exemplary
embodiment of the present disclosure, the controller 250 may
include appropnate mput and output devices, a processor,
memory, etc. The controller 250 includes or 1s otherwise
associated with one or more computer-readable media (e.g.,
volatile memory and/or nonvolatile memory and/or one or
more other storage devices such as, but not limited to, tapes
and hard disks such as floppy disks and compact disks) having
computer-executable instructions (e.g., one or more soltware
modules or the like), with the computer handling (e.g., pro-
cessing) the data 1in the manner indicated by the computer-
executable instructions.

The illustrated embodiment uses an adhesive tape roll
applicator 218 to apply adhesive to a blank surface. The
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applicator 210 could alternatively be equipped with a nozzle
or nozzles for dispensing liquid adhesive therefrom. The
nozzles can be translated transversely to the machine direc-
tion to apply adhesives, such as hot melt glue, for example, 1n
oblique, curved, and/or transverse patterns to a blank surface.
The nozzle or nozzles can be supplied by a liquud adhesive
reservolr connected to the nozzle(s) by, hoses, for example. IT
liquid adhesive 1s dispensed from the adhesive applicator 210,
the rotational movement of the shatt 224 may be omitted. The
shaft 224 may be provided with a fitting that enables either
nozzle(s) or roll applicator to be interchangeably used 1n the
applicator 210.

According to the above embodiment, an exterior blank can
be reinforced at selected locations by one or more reinforcing,
blanks. The carton formed from the resulting multi-ply blank
can accordingly have enhanced strength and nigidity at
selected sections of the carton. According to the present dis-
closure, selected reinforcement of specific areas of the exte-
rior blank can produce a high strength carton while using
relatively small amounts of board material.

In accordance with the exemplary embodiment, the gluing
and forming methods discussed above may be used to con-
struct blanks from paperboard, for example. The paperboard
blanks used to form the blank may be thicker and heavier than
ordinary paper. The blanks can also be constructed of other
materials, such as cardboard, solid unbleached sulfate (SUS)
board, or any other material having properties suitable for
enabling the carton to function at least generally as described
above.

One or more panels of the blanks discussed above can be
coated with varnish, clay, or other matenals, either alone or 1n
combination. The coating may then be printed over with
product, advertising, nutritional and other information or
images. The blanks may also be coated to protect any infor-
mation printed on the blank. The blanks may be coated with,
for example, a moisture barrier layer, on either or both sides of
the blanks.

In accordance with the exemplary embodiments, a fold line
can be any substantially linear, although not necessarily
straight, form of disruption or weakening in the blank that
tacilitates full or partial bending or folding therealong. More
specifically, but not for the purpose of narrowing the scope of
the present disclosure, examples of fold lines include: score
lines; crease lines; cut-crease lines; cut-score lines; cut-space
lines; and various overlapping and/or sequential combina-
tions of these features.

For purposes of the description presented herein, the term
“line of disruption” or “line of weakening” can be used to
generally refer to, for example, a cut line, a score line, a crease
line, a tear line, or a fold line (or combinations thereof)
formed 1n a blank. A “breachable” line of disruption is a line
of disruption that 1s intended to be breached during ordinary
use of the carton. An example of a breachable line of disrup-
tion 1s a tear line. Some or all of the lines of disruption formed
in the individual blank plies discussed above can be applied to
cach mdividual ply prior to adhering the blank plies, or after
the blanks have been joined.

In the present specification, a “panel” or “flap” need not be
flat or otherwise planar. A “panel” or “flap” can, for example,
comprise a plurality of interconnected generally flat or planar
sections.

The term “line” as used herein includes not only straight
lines, but also other types of lines such as curved, curvilinear
or angularly displaced lines.

The term “foldably” 1s used to describe general folding or
bending between connected panels. The term does not imply
the ability to fold to a large degree, such as, for example, a
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ninety degree or one hundred eighty degree fold. Further, the
description “folded tlat” does not require an exact 180 degree
fold, and allows for bowing, etc. between the folded panels of
the blank.

The above embodiments may be described as having one or
panels adhered together by glue during erection of the carton
embodiments. The term “glue” 1s intended to encompass all
manner of adhesives commonly used to secure carton panels
in place.

The description 1s not intended to limit the disclosure to the
form disclosed herein. Also, 1t 1s intended that the appended
claims be construed to include alternative embodiments, not
explicitly defined 1n the detailed description.

What 1s claimed 1s:

1. A method of forming a multi-ply blank, comprising:

moving a first blank along a first direction, wherein the first

blank comprises a first tear strip having at least one first
oblique section;

applying adhesive to the first blank with an applicator,

wherein the applicator 1s moved along the surface of the
first blank 1n a second direction that 1s transverse with
respect to the first direction as the adhesive 1s applied,
the applicator being moved from a first position to a
second position, and the applying adhesive to the first
blank comprises applying adhesive tape to the first
oblique section of the tear strip; and

101ning a second blank to the first blank to form a multi-ply

blank.

2. The method of claim 1, wherein the applicator includes
a roller.

3. The method of claim 1, wherein the adhesive 1s adhesive
tape.

4. The method according to claim 1, wherein the applicator
1s rotated about an axis as adhesive 1s applied to the first blank.

5. The method of claim 1, wherein the second blank com-
prises a second tear strip having at least one second oblique
section, and wherein joining the second blank to the first
blank comprises adhering the second oblique section to the
first oblique section.

6. The method according to claim 1, further comprising
applying longitudinal strips of adhesive to the first blank.

7. The method according to claim 1, further comprising
forming at least one line of disruption 1n the multi-ply blank
alter joining the first and second blanks.

8. A method of forming a multi-ply blank, comprising:

obtaining a first blank, wherein the first blank comprises a

first tear strip having at least one first oblique section;
moving the first blank 1n a first direction;

applying adhesive to the first blank with an applicator,

wherein the applicator 1s moved along the surface of the
first blank 1n a second direction that 1s transverse relative
to the first direction and rotated as the adhesive 1s
applied, the applicator being moved from a first position
to a second position, and the applying adhesive to the
first blank comprises applying adhesive tape to the first
oblique section of the tear strip; and

101ning a second blank to the first blank to form a multi-ply

blank.

9. The method of claim 8, wherein the applicator includes
a roller.

10. The method of claim 8, wherein the adhesive 1s adhe-
s1ve tape.

11. The method of claim 8, wherein the adhesive 1s glue.

12. The method according to claim 8, wherein the applica-
tor 1s rotated about a vertical axis as adhesive 1s applied to the

first blank.




US 8,226,794 B2

9

13. The method according to claim 8, wherein the second
direction 1s transverse to a longitudinal axis of the blank, and
a vertical axis 1s orthogonal relative to the first and second
directions.

14. The method of claim 8, wherein the second blank

comprises a second tear strip having at least second one
oblique section, and wherein joining the second blank to the

first blank comprises adhering the second oblique section to
the first oblique section.

15. The method according to claim 8, further comprising
applying longitudinal strips of adhesive to the first blank.

16. The method according to claim 8, further comprising
forming at least one line of disruption 1n the multi-ply blank
after joining the first and second blanks.

10

10

17. The method of claim 5, wherein the first tear strip has at
least one first longitudinal section, and wherein applying
adhesive to the first blank comprises applying adhesive tape
to the first longitudinal section of the tear strip.

18. The method of claim 17, wherein the second tear strip
has a second longitudinal section, and wherein joiming the
second blank to the first blank comprises adhering the second
longitudinal section to the first longitudinal section.

19. The method of claim 17, wherein the first longitudinal

section 1s adjacent the first oblique section.

20. The method of claim 18, wherein the first oblique
section 1s adjacent the second longitudinal section.

21. The method of claim 18, wherein the second longitu-
dinal section 1s adjacent the second oblique section.

G s x ex e
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